Laboratory recovery and confirmation of the etiologic agent in necrotizing retinochoroiditis are problematic. Tissue culture and intraocular antibody titers were compared as adjuncts to clinical diagnosis for toxoplasmic retinochoroiditis: the correlations were 91 and 67%, respectively. Isolation of Toxoplasma gondii may establish a definitive diagnosis in patients with toxoplasmic retinochoroiditis.
Toxoplasma gondii is an ancient, obligate, intracellular parasite with a predilection for central nervous system, skeletal, and intraocular tissues (4, 15, 18, 24-26, 35, 40, 43) . Routine diagnosis of congenital or acquired toxoplasmosis is made by serology. For intraocular infection, the diagnosis is clinical, based on symptomatic, active retinochoroiditis recrudescent from a healed chorioretinal scar. Atypical toxoplasmic retinochoroiditis may occur during acquired disease or mimic necrotizing viral retinitis in immunocompromised individuals (4, 9, 25-27, 32-35, 37, 42) . Laboratory tests with high positive predictability are desirable in atypical cases to avoid vision loss or delay in diagnosis (1, 6-10, 14, 17, 19, 24, 25, 31-35, 42 ; D. Miller, E. M. Perez, and M. G. Diaz, unpublished data).
Current laboratory methods for confirmation of toxoplasmosis include (i) direct detection of the parasites in tissues or body fluids by using histological, Giemsa, or immunofluorescence stains or nucleic acid amplification techniques; (ii) isolation of the protozoan in mice or tissue culture; and (iii) investigation of T. gondii anti-immunoglobulin M (IgM), -IgG, -IgA, and -IgE antibodies in serum and intraocular fluids. Sensitivity and specificity may vary greatly between laboratories and applications (6, 11, 15, 18, 19, 28-30, 33-35, 39-43) .
We evaluated the usefulness of cell culture isolation to confirm the presence T. gondii in intraocular fluids of patients with a clinical diagnosis of necrotizing retinochoroiditis.
Seventeen intraocular samples were collected from 11 patients from 1 January 1995 to 31 December 1998, during diagnostic vitrectomies or enucleations for atypical, severe retinochoroiditis, and submitted for culture. Monolayers of human fibroblasts (MRC-5; Bartels, Issaquah, Wash.) and, as volume permitted, epitheloid cell lines (A549, Bartels; PMK,VIROMED, Minneapolis, Minn.) were inoculated with 1 to 2 drops (0.1 to 0.2 ml) of intraocular fluids and or tissue mixtures. Cell lines (in tubes) were maintained in 2.5 to 3 ml of prepared tissue culture media supplemented with 3% heat-inactivated fetal calf bovine serum in a CO 2 incubator for 30 days or until the detection of cytopathic effect of T. gondii tachyzoites or plaques (7) . Spot smears were prepared from tubes with at least 25% cytopathic effect. Positive control slides were prepared as described above from cells lines inoculated with T.
gondii ATCC 40050 (American Type Culture Collection, Rockville, Md.). Negative control smears were prepared from the mock-inoculated tubes.
Four methods were employed to identify and confirm the isolation of T. gondii from tissue culture monolayers. These included (i) direct examination by phase contrast and an inverted microscope at ϫ20 and ϫ40; (ii) examination of Giemsa (Hema 3; Biochemical Sciences, Inc., Swedesboro, N.J.)-stained spot smears at ϫ20 and ϫ100 under oil immersion, with controls including spot smears prepared from T. gondii ATCC 40050 and uninoculated monolayers; (iii) immunofluorescence detection with an IgG-fluorescein conjugate (Virostat, Portland, Maine) directed against the cell wall of tachyzoites of the RH strain of T. gondii; and (iv) amplification of original samples and culture supernatants of positive patients, with a primer set directed against the B1 gene of T. gondii obtained from Genmed Biotechnologies, Inc. (South San Francisco, Calif.), and performed as previously described (The presence of a 194-bp product signaled a result consistent with the targeted DNA sequences.) Intraocular antibody (IOAb) titers were determined at the Pathology Reference Laboratory, University of Miami Hospitals and Clinics, Miami, Fla.
T. gondii tachyzoites were recovered in 7 of the 17 samples (Table 1) . Detection time ranged from 2 to 23 days (Fig. 1) , with an average of 12 days. Parasites appeared as brightly refringent, 7-to 8-m, crescent-shaped organisms singularly or in clusters. No viral pathogens were isolated on the initial or subsequent passages. For the five (45%) patients with a final diagnosis of active toxoplasmic retinochoroiditis, the positive predictive value of culture was 100% (5 of 5). The final diagnoses for the remaining patients were lymphoma (two patients), cytomegalovirus (CMV) retinitis (three patients), and inactive (healed) toxoplasmic infection (one patient). No parasites were isolated from the samples of these patients.
Antitoxoplasmic IOAbs (IgG) were evaluated for six (54%) patients. The correlation between IOAb titers and final diagnosis was four of six, or 67%.
Titers were positive for three (75%) of the four culturepositive patients screened. We used PCR for confirmation of our T. gondii isolates. Toxoplasmic DNA was found in both the original samples and the cell culture supernatants of all culture-positive patients.
Several reports have confirmed the value of rapid isolation of T. gondii from localized nonocular fluids and tissues and its utility to validate the clinical impression when serological tests were inconclusive (1, 2, 8, 12, 16, 22) . Attempts to recover T. gondii from intraocular fluids have been reported. Most of these have been by inoculation of postmortem fluids or enucleated tissues into mice (8, 10, 12, 21, 22) . Isolation in mice is considered the "gold standard," but the technique is cumbersome and time-consuming, and success is impacted by variable susceptibility of the mice, virulence of the infecting parasite, and the route and dose of the inoculum. Deouin and coworkers found the sensitivity of tissue culture to be equivalent to that of mice for inocula of 1 to 100 parasites (13) . Our results provide the first report of routine detection of T. gondii in intraocular fluids in patients with necrotizing retinochoroiditis due to T. gondii. All culture-positive results were from human immunodeficiency virus-positive or AIDS patients. Our average detection time of 12 days is longer than the recovery times reported in the literature for detection of T. gondii in cases of encephalitis or parasitemia (3, 22, 36, 38) . This may be due in part to the volume of sample (0.1 to 0.5 ml) and in part because tubes, rather than shell vials or microtiter plates, were used for detection.
T. gondii DNA was also confirmed by PCR in the intraocular fluids from all culture-positive cases. PCR has been used to detect Toxoplasma antigens in tissues and fluids of patients with toxoplasmic encephalitis and pulmonary and congenital disease (7, 12, 20, 23) Virol. Symp., abstract, 1993). In a series of 300 aqueous humor samples, Dupon and coworkers found that the sensitivity of the technique was limited, in part due to the small volume (0.1 to 0.2 ml) (16) .
One limitation of this study is the small number of patients. Since only patients with severe necrotizing retinochoroiditis were included, patients with less severe disease might be less likely to have positive cultures. However, patients with less severe disease rarely need adjunctive testing. Culture of intraocular fluids and tissues appears to be a highly effective means of diagnosis in patients with severe, atypical necrotizing retinochoroiditis. 
